Elevation of cellular O-GlcNAcylation level by a potent and selective O-GlcNAcase inhibitor based on tetrahydroimidazopyridine scaffold.
Protein O-GlcNAc glycosylation is a ubiquitous post-translational modification in metazoans. O-GlcNAcase (OGA), which is responsible for removing O-GlcNAc from serine or threonine residues, plays a key role in O-GlcNAc metabolism. Potent and selective O-GlcNAcase (OGA) inhibitors are useful tools for investigating the role of this modification in a broad range of cellular processes, and may also serve as drug candidates for treatment of neurodegenerative diseases. Biological screening of the gluco-configured tetrahydroimidazopyridine derivatives identified a compound as a potent and competitive inhibitor of human O-GlcNAcase (OGA) with a K(i) of 5.9 μM, and it also displayed 28-fold selectivity for human OGA over human lysosomal β-hexosaminidase A (Hex A, K(i)=163 μM). In addition, cell-based assay revealed that this compound was cell-permeant and effectively induced cellular hyper-O-GlcNAcylation at 10 μM concentration.